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Why Research PAR
Capabilities?
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Identifying Strengths & Limitations
of Current Radar Systems

Purpose
Understand stakeholder needs in order to assess suitability
of PAR as a useful weather radar technology

Who: NWS and Broadcast Meteorologists N (;%jﬂ

Methodoloqgy: Use the critical incident

technique to interview radar users.




Critical Incident Technique helped
pilot recruitment during WW I




Identifying Strengths & Limitations
of Current Radar Systems

Purpose
Understand stakeholder needs in order to assess suitability
of PAR as a useful weather radar technology

Who: NWS and Broadcast Meteorologists N (;_é//l\‘
[

Methodology: Use the critical incident \ "Q

technique to interview radar users. lf\)ﬂ

Critical incident technique: Ask participant to recall critical
iIncidents which illustrate strengths and limitations of radar.

Collaborators: Daphne LaDue and Jennifer Newman




USER NEED

High-temporal |
resolution data

ornado
cyclone/mesocyclone

Identifying Strengths & Limitations
of Current Radar Systems

WHY

volution can occur in 30-s t

The transition from nontornadic to tornadic
state often happens between WSR-88D
volume scans.

Need to detect evolution
and transitions between
storm type.

—

Need to detect a
downburst/heatburst

zbefore one is happening.

Forecasters want to make the best warning
decisions with adequate lead time for people
to take appropriate actions. Broadcasters
need to decide when and how to cover the
weather.

The motion in a downburst or heatburst is
tangential to the radar. A divergence couplet
at the ground means the event is already in
progress. Mid- and upper-level signatures

are not reliably detected.




Objective

Determine how to best capitalize on PAR
capabilities to address 21st century




What is the difference between
the

WSR-88D and Phased Array
Radar?




Conventional radar is White
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Conventional Antennas
Mechanical scanning via rotation of
the antenna (Smearing)

@ Limited Scanning Capabilities
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Weather Radar Antennas:
Conventional and Phased Array

Phased Array Antennas
Electronic scanning with fixed
antenna (No Smearing)

© Flexible Scanning Capabilities

non-cooperating supercell




Other methods for obtaining
higher-temporal resolution data

Ultimate Goal

What we have now 1-min Scan Rate




Other methods for obtaining
higher-temporal resolution data




Experiment Overview

19 National Weather Service
forecasters from 17 Offices

Analyze PAR and WSR-88D data during
real-time and playback events

Issue warnings; respond to survey

28 April — 6 June 2008; Mon — Thur, 1 -9 pm

NOAA HWT, NWC, Norman, OK




Experiment Overview

To assess:

1) Strengths and limitations of PAR data in analysis of
severe storms

2) How characteristics of PAR scan strategies affect
interpretation of severe storms

3) How PAR data affects warning decision making

4) How PAR data may be of benefit to operational
responsibilities
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Benefits of High-temporal Sampling
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Concept of Operations

Need to gain experience as to how many consecutive
scans need to be examined prior to issuing a warning




2) What have we learned?

Determine how to best capitalize on PAR capabilities to
address 21st century forecast and warning needs.

High-temporal sampling was beneficial to their
warning decision-making process

Improved capability to identify, analyze, and
monitor storm processes related to severe weather

Few minutes additional lead time

Higher confidence in decision-making




Next Steps

Phased
Array Radar
Capabilities
Smart Adaptive
Innovative Scanning Strategy i‘”&‘)’":’;’;’gggoi
scanning - :
e Experiments (SASSE) ‘;f, gg:f-ﬁf:
Increased lead / l \ Improved
time & accuracy Improved understanding
of weather predictability of of
warnings

storm evolution convective
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